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The composition of the food we eat has 
a significant influence on our health. In-
cluding a high percentage of fruit and 
vegetables in our daily nutrition is of 
advantage, because they are important 
sources of vitamins, minerals, trace el-
ements, dietary fibres and phytochemi-
cals. They usually have high water con-
tent and a very low fat content, which 
means that they contain only few calo-
ries per volume unit. The favourable ra-
tio of high nutrient and low energy con-
tent with a relatively good satiety effect 
makes fruits and vegetables particularly 
valuable from a nutritional physiological 
perspective. In addition, a high percent-
age of fruit and vegetables in our daily 
nutrition can help to reduce consump-
tion of animal-based foods, thereby al-
so reducing the intake of saturated fat-
ty acids. Furthermore, systematic reviews 
emphasise the importance of high fruit 
and vegetable consumption with regard 
to the prevention of various chronic dis-
eases, such as coronary heart disease, hy-
pertension and stroke [1, 2, 3].
According to the current recommen-
dations of the German Nutrition Soci-
ety (DGE), adults are encouraged to eat 
at least 400 g of vegetables and 250 g of 
fruit every day [4]. Parallel to this, the 
“5-a-day” campaign, which promotes the 
consumption of five portions of fruit and 
vegetables per day, has been running in 
Germany since 2002. Up to one portion 
can be substituted by a glass of fruit or 
vegetable juice. This is roughly equal to 
the quantities recommended by the DGE 
for adults [4]. In the past, however, these 
recommended levels were not met by 
the majority of the German population 
[5, 6, 7]. With the “German Health Inter-
view and Examination Survey for Adults” 
(DEGS), the current fruit and vegetable 
consumption was evaluated on the basis 
of representative data.
Methods
DEGS is part of the national health mon-
itoring system at the Robert Koch Insti-
tute (RKI). The concept and design of 
DEGS are described in detail elsewhere 
[8, 9, 10, 11, 12]. The first wave (DEGS1) 
was conducted from 2008 to 2011 and 
comprised interviews, examinations and 
tests [13, 14]. The target population com-
prises residents of Germany aged 18 to 
79 years. DEGS1 has a mixed design that 
permits both cross-sectional and longi-
tudinal analyses. For this purpose, a ran-
dom sample from local population regis-
tries was drawn to complete the partic-
ipants of the “German National Health 
Interview and Examination Survey 1998” 
(GNHIES98) who re-participated. A to-
tal of 8,152 persons participated, includ-
ing 4,193 first-time participants (re-
sponse rate, 42%) and 3,959 revisiting 
participants of GNHIES98 (response 
rate, 62%). In all, 7,238 persons attend-
ed one of the 180 examination centres, 
and 914 were interviewed only. The net 
sample (n=7,988) permits representative 
cross-sectional and time trend analy ses 
to be performed for the age range of 18–
79 years in comparison with GNHIES98 
(n=7,124) [12]. The data of the revisiting 
participants are suitable for longitudinal 
analyses.
To assess food intake, the participants 
received a nutrition questionnaire sever-
al days before their visit to the study cen-
tre and were asked to take the completed 
questionnaire to the appointment. The 
semi-quantitative food frequency ques-
tionnaire assesses the food consump-
tion frequencies and amounts of a total 
of 53 food groups consumed over a peri-
od of 4 weeks, and is a further develop-
ment of the nutrition questionnaire used 
in the German Health Interview and Ex-
amination Survey for Children and Ad-
olescents (KiGGS) [5]. The main modi-
fication was the adaptation of the ques-
tions on food portions to the usual di-
etary habits of adults. For this, informa-
tion on the frequency of food consump-
tion from the German Nutrition Survey 
1998 [15], a module of GNHIES98, and 
the National Nutrition Survey II (NVS 
II) [7] was used. Both nutrition ques-
tionnaires of KiGGS [16] and DEGS1 
[17] were validated. The DEGS1 nutrition 
questionnaire was validated among 161 
adults who completed standardised 24-
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h dietary recalls two times in addition to 
the nutrition questionnaire. The ranking 
of intake quantities per food group in the 
same or adjacent quartile for both meth-
ods ranged between 68% for cooked veg-
etables and 94% for coffee, which implies 
a reasonable to good validity [17].
In the DEGS1 nutrition question-
naire, the question “How often did you 
eat (or drink)…?” is asked for each food 
group (referring to the last 4 weeks). 
The presented analyses include the fol-
lowing food groups: “fruit juice (e.g. or-
ange, apple, cherry juice)”, “vegetable 
juice (e.g. tomato or carrot juice)”, “fresh 
fruit (e.g. apple, banana)”, “cooked fruit 
(e.g. compote, canned fruit)”, “raw vege-
tables (e.g. garden lettuce, raw vegetables 
salads)”,“legumes (e.g. beans, peas, len-
tils)” and “cooked vegetables”.
The consumption frequencies can be 
answered with the categories “never”, 
“once a month”, “2–3 times a month”, “1–
2 times a week”, “3–4 times a week”, “5–
6 times a week”, “once a day”, “2 times a 
day”, “3 times a day”, “4–5 times a day” or 
“more often than 5 times a day”. For the 
portion size, a choice can be made be-
tween “1/2 portion (or less)”, “1 portion”, 
“2 portions”, “3 portions” or “4 portions 
(or more)” as well as—depending on the 
food—”1/4 portion”. Standard portion 
units are given, depending on the food 
group, for example: glass, cup, mug, 
bowl, plate, slice or piece. In addition, 
photos are included alongside many of 
the questions to illustrate the portion siz-
es. The average consumption expressed 
as portions per day was calculated from 
the data on frequency and quantities. 
Calculations were made for the sepa-
rate groups (fruit, vegetables, juices), as 
well as for the aggregated group. In ac-
cordance with the dietary recommenda-
tions for fruit and vegetables, up to one 
portion (one glass) of consumed fruit or 
vegetable juice was added to total fruit 
and vegetable intake.
Data from GNHIES98 were included 
to determine the change in fruit and veg-
etable intake over the last 10 years. In ad-
dition to the associated German Nutri-
tion Survey 1998, food frequency ques-
tions about various food groups were in-
cluded in the general health question-
naire of GNHIES98. The central question 
on food consumption frequency was: 
“How often do you consume the follow-
ing foods and/or convenience products? 
Please consider the last 12 months”. After 
this, the foods were listed in a tabular for-
mat that included among others “fresh or 
frozen vegetables (cooked)”, “canned veg-
etables”, “leaf lettuce, raw vegetable sal-
ad, raw vegetables (e.g. tomatoes, carrots, 
sweet pepper)” and “fresh fruit”. Anoth-
er question was: “How frequently do you 
consume the following drinks? Please 
consider the last 12 months”. The drinks 
included among others “fruit and vege-
table juices”. The answer options for both 
question blocks were “several times a 
day”, “daily or almost daily”,“several times 
a week”, “roughly once a week”, “two to 
three times a month”, “once a month or 
less” and “(almost) never”. The answer 
options from DEGS1 and GNHIES98 
were combined for the analy ses in order 
to make the best possible comparison. 
To compare the frequencies of fruit and 
juice consumption with the GNHIES98 
answer category “several times a day”, the 
DEGS1 answer categories “2 times a day” 
and higher frequencies were combined. 
To compare vegetable consumption, the 
category “almost daily and more often” 
was constructed by combining the GN-
HIES98 answer categories “several times 
a day” and “daily or almost daily” as well 
as the DEGS1 answer categories “5–6 
times a week” and higher frequencies.
Socioeconomic status was determined 
using an index that includes informa-
tion on school education and vocation-
al training, professional status and net 
household income (weighted by house-
hold needs) and which enables a classi-
fication into low-, middle- and high-sta-
tus groups [18].
The cross-sectional analyses includ-
ed persons aged 18–79 years who partic-
ipated in the examination part (n=7,116), 
since only this group also completed the 
DEGS1 nutrition questionnaire. A total 
of 7,080 nutrition questionnaires were 
completed. After plausibility checks, 70 
participants were excluded because their 
questionnaires showed either very high 
(n=9) or very low (n=53) amounts of in-
take or were incomplete (more than 20 
missing values; n=8). Accordingly, 7,010 
participants were included in the analy-
sis. The trend analyses included the 18- 
to 79-year-old participants in GNHIES98 
(n=7,124) and DEGS1 (n=7,010).
The cross-sectional and trend analy-
ses were conducted with a weighting fac-
tor that corrects deviations in the sample 
from the population structure (as of 31 
December 2010) with regard to age, sex, 
Tab. 1 Mean (95% confidence intervals) portions of fruit, vegetables and juices consumed per day in the adult population of Germany (DEGS1), 
according to sex and age group (n=7,010)
Age group in years 18–29 30–39 40–49 50–59 60–69 70–79 Total
Women
Fruit and vegetablesa 2.8 (2.5–3.0) 3.1 (2.8–3.4) 2.9 (2.6–3.1) 3.3 (3.0–3.6) 3.7 (3.4–4.0) 3.2 (2.8–3.5) 3.1 (3.0–3.2)
Fruit 1.4 (1.2–1.6) 1.6 (1.3–1.8) 1.5 (1.3–1.6) 1.9 (1.7–2.2) 2.3 (2.0–2.6) 2.0 (1.7–2.3) 1.8 (1.6–1.9)
Vegetables 1.0 (0.9–1.1) 1.1 (1.0–1.2) 1.1 (1.0–1.2) 1.1 (1.0–1.2) 1.1 (1.0–1.2) 0.9 (0.8–1.0) 1.0 (1.0–1.1)
Juices 0.9 (0.7–1.0) 0.8 (0.6–1.0) 0.6 (0.4–0.7) 0.5 (0.4–0.7) 0.6 (0.4–0.7) 0.4 (0.3–0.5) 0.6 (0.6–0.7)
Men
Fruit and vegetablesa 2.0 (1.8–2.2) 2.2 (2.0–2.4) 2.3 (2.2–2.5) 2.4 (2.1–2.6) 2.8 (2.6–3.1) 2.6 (2.4–2.8) 2.4 (2.3–2.4)
Fruit 0.8 (0.7–0.9) 1.0 (0.9–1.2) 1.2 (1.1–1.3) 1.3 (1.2–1.5) 1.7 (1.5–1.9) 1.5 (1.4–1.7) 1.2 (1.2–1.3)
Vegetables 0.7 (0.6–0.8) 0.7 (0.7–0.8) 0.8 (0.7–0.8) 0.7 (0.7–0.8) 0.8 (0.7–0.9) 0.8 (0.7–0.8) 0.8 (0.7–0.8)
Juices 1.1 (0.9–1.2) 0.9 (0.7–1.2) 0.7 (0.5–0.8) 0.7 (0.5–0.8) 0.5 (0.4–0.7) 0.5 (0.4–0.7) 0.7 (0.7–0.8)




region and nationality, as well as com-
munity type and education [12]. A sep-
arate weighting factor was prepared for 
the examination part. Calculation of the 
weighting factor also considered the re-
participation probability of the GN-
HIES98 participants, based on a logistic 
regression model. A non-response anal-
ysis and a comparison of selected indica-
tors with data from census statistics in-
dicated a high level of representativity of 
the net sample for the resident popula-
tion of Germany aged 18–79 years [12]. 
To take into account the weighting as 
well as the correlation of the participants 
within a community, the confidence in-
tervals were determined with the sur-
vey procedures for complex samples of 
SAS 9.3. Differences were regarded as 
statistically significant if the respective 
95% confidence intervals did not over-
lap. Results are presented by sex and age 
groups (18–29, 30–39, 40–49, 50–59, 60–
69 and 70–79 years) and by socioeco-
nomic status.
Results
The mean number of portions consumed 
per day of total fruit and vegetables (in-
cluding up to one glass of juice) and sep-
arately for fruit, vegetables and fruit and 
vegetable juices, according to sex and age 
groups, are shown in . Tab. 1. Overall, 
with an average of 3.1 portions, wom-
en consume significantly more fruit and 
vegetables than men, who have an aver-
age of 2.4 portions. This is attributable 
in particular to a significantly higher 
consumption of fruit and a slightly but 
still significantly higher consumption of 
vegetables. Fruit consumption becomes 
higher with advancing age among both 
women and men up to the 60–69-year 
age group. Vegetable intake, on the oth-
er hand, is almost constant over all age 
groups, whereas juice consumption de-
creases slightly with advancing age.
. Tab. 2 shows the percentage of per-
sons consuming certain quantities of to-
tal fruit and vegetables (including up to 
one glass of juice) according to sex and 
age groups. The percentage of persons 
who meet the “5-a-day” recommenda-
tion is of particular interest, and more 
than twice as many women (15.1%) as 
men (7.0%) achieved this. Nevertheless, 
39.0% of women and 24.7% of men man-
age to eat at least three portions of fruit 
and vegetables per day. Comparing age 
groups, the lowest prevalence of women 
who consume at least five portions a day 
is seen among the 40- to 49-year-olds. 
The percentage of men who consume 
at least five portions increases with age 
up to the 60–69 years age group. Among 
both sexes, the percentage of persons 
who consume at least three portions a 
day is highest among the 60- to 69-year-
olds. About half of the women and more 
than half of the men consume between 
one and less than three portions per day. 
The percentage of those who eat less than 
one portion per day decreases with age.
. Tab. 3 shows the percentage of per-
sons who reach a certain amount of por-
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Fruit and vegetable intake in Germany. Results of the German 
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Abstract
To date, the recommendations of the Ger-
man Nutrition Society on fruit and vegetable 
intake have not been met by the majority of 
the population. In the first wave of the “Ger-
man Health Interview and Examination Sur-
vey for Adults” (DEGS1), which was conduct-
ed from 2008 to 2011, food consumption was 
determined with a validated food frequen-
cy questionnaire in a representative random 
sample of the 18–79-year-old resident popu-
lation of Germany (n=7,116). The number of 
portions of fruit and vegetables consumed 
on average every day and the number of per-
sons meeting the recommended five por-
tions of fruit and vegetables per day were cal-
culated. On average, women consume 3.1 
and men 2.4 portions of fruit and vegetables 
per day. Moreover, 15% of women and 7% 
of men reach the recommended quantity of 
five portions per day. Fruit intake increases in 
both men and women up to the age of 60–
69 years. About 39% of women and 25% of 
men consume at least three portions of fruit 
and vegetables per day. The proportion of 
men and women who consume at least three 
portions per day tends to increase with rising 
socioeconomic status. Although the intake of 
fruit has increased slightly compared to pre-
vious surveys, the percentage of persons who 
consume five portions of fruit and vegetables 
per day is still very low.
Keywords
Health survey · Adults · Fruit · Vegetables · 
Food frequency
Obst- und Gemüsekonsum in Deutschland. Ergebnisse der 
Studie zur Gesundheit Erwachsener in Deutschland (DEGS1)
Zusammenfassung
Bisher wurden die Empfehlungen der 
Deutschen Gesellschaft für Ernährung zum 
Obst- und Gemüseverzehr von einem Groß-
teil der Bevölkerung nicht erreicht. In der 
von 2008 bis 2011 durchgeführten ersten 
Welle der „Studie zur Gesundheit Erwach-
sener in Deutschland“ (DEGS1) wurde in 
 einer repräsentativen Stichprobe der 18- bis 
79-jährigen Wohnbevölkerung (n=7.116) der 
Lebensmittelverzehr mit einem vali dierten 
Verzehrhäufigkeitsfragebogen ermittelt. Es 
wurde berechnet, wie viele Portionen Obst 
und Gemüse durchschnittlich pro Tag kon-
sumiert werden und wie viele Personen die 
Empfehlungen von 5 Portionen Obst und Ge-
müse pro Tag erreichen. Im Mittel konsu-
mieren Frauen 3,1 und Männer 2,4 Portionen 
Obst und Gemüse pro Tag. 15% der Frauen 
und 7% der Männer erreichen die empfohle-
nen 5 Portionen pro Tag. Der Obstverzehr 
nimmt bei Frauen wie Männern bis zum Al-
ter von 60 bis 69 Jahren zu. Mindestens 3 Por-
tionen Obst und Gemüse pro Tag konsumie-
ren 39% der Frauen und 25% der Männer. 
Der Anteil der Männer und Frauen, die täglich 
mindestens 3 Portionen verzehren, nimmt 
mit steigendem Sozialstatus tendenziell zu. 
Obwohl die Verzehrhäufigkeit von Obst ge-
genüber früheren Erhebungen leicht ange-
stiegen ist, ist der Anteil der Personen, der 
5 Portionen Obst und Gemüse am Tag kon-
sumiert, immer noch sehr gering.
Schlüsselwörter
Gesundheitssurvey · Erwachsene · Obst ·  
Gemüse · Verzehrhäufigkeit
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tions of total fruit and vegetables (includ-
ing up to one glass of juice) per day ac-
cording to sex and socioeconomic status 
groups. The percentage of persons who 
consume three to less than five and five 
or more portions per day tends to in-
crease (but not significantly) with ris-
ing socioeconomic status in both sexes, 
while the percentage that consumes less 
than one portion per day decreases sig-
nificantly.
. Tab. 4 presents the percentage of 
women and men who consume fresh 
fruit and/or fruit juice (GNHIES98: 
“fruit and vegetable juices”) several times 
a day calculated from GNHIES98 and 
DEGS1. The percentages of women and 
men who consume raw vegetables (GN-
HIES98: “leaf lettuce, raw vegetable sal-
ad, raw vegetables”) or cooked vegeta-
bles [GNHIES98: “fresh or frozen vegeta-
bles (cooked)”] almost daily or more of-
ten are also presented. The percentage of 
women who eat fruit several times a day 
has increased significantly from 18.5% 
in GNHIES98 to 26.2% in DEGS1. The 
percentage of men who eat fruit several 
times a day is significantly lower than it 
is among women. Again, the percentage 
in DEGS1 is higher (13.9%) than in GN-
HIES98 ( 9.8%). While DEGS1 shows an 
increase with advancing age in the per-
centage of persons who eat fruit sever-
al times a day, this is not the case in GN-
HIES98. The percentage of persons who 
drink juice several times a day has in-
creased among women and even more 
substantially among men since the GN-
HIES98 survey. Overall, the percent-
ages are roughly the same among men 
and women in DEGS1. Whereas the per-
centage of those who drink juice sever-
al times a day decreases with advancing 
age in GNHIES98, no clear age differ-
ence can be seen in DEGS1. The percent-
age of persons who eat raw vegetables al-
most daily or several times a day is higher 
among women than among men. A clear 
and significant decline between GN-
HIES98 and DEGS1 can be seen for both 
men and women. A clear increase or de-
crease with age cannot be observed in ei-
ther survey. The percentage of those who 
consume cooked vegetables almost dai-
ly or several times a day is higher among 
women than among men. This percent-
age has decreased between GNHIES98 
and DEGS1, slightly among women and 
substantially among men, and the dif-
ference is significant for both sexes as a 
whole and also in some age groups. This 
decline applies to all age groups with the 
exception of 18- to 29-year-old women.
Discussion
On average, women consume 3.1 and 
men 2.4 portions of fruit and vegetables 
per day, and 15% of women and 7% of 
men meet the recommended five por-
tions per day. As much as 39% of wom-
en and 25% of men, however, consume 
at least three portions of fruit and vege-
tables per day. Women in all age groups 
consume fruit and vegetables more fre-
Tab. 3 Proportion of persons (percentage and 95% confidence intervals) in categories of 
portions of fruit, vegetables and juicesa consumed per day in the adult population of Germany 












Low 17.5 (14.3–21.3) 49.3 (44.2–54.4) 19.5 (15.8–23.8) 13.6 (10.7–17.2)
Middle 11.6 (9.8–13.6) 50.8 (48.0–53.6) 23.2 (21.2–25.4) 14.3 (12.6–16.3)
High 6.6 (4.8–9.0) 43.6 (39.1–48.1) 31.6 (27.3–36.2) 18.2 (15.0–21.9)
Men
Low 29.2 (24.5–34.4) 50.3 (44.4–56.2) 14.9 (11.5–19.3) 5.6 (3.7–8.3)
Middle 18.3 (16.2–20.5) 57.8 (54.8–60.8) 17.1 (15.1–19.3) 6.8 (5.6–8.3)
High 14.0 (11.4–17.2) 55.8 (51.3–60.2) 21.2 (18.0–24.9) 8.9 (6.9–11.5)
aFruit, vegetables and up to one glass of fruit or vegetable juice
Tab. 2 Proportion of persons (percentage and 95% confidence intervals) in categories of portions of fruit, vegetables and juicesa consumed per 
day in the adult population of Germany (DEGS1), according to sex and age group (n=7,010)
Age group in years 18–29 30–39 40–49 50–59 60–69 70–79 Total
Women
Less than one por-
tion
18.5 (14.8–22.8) 10.9 (8.0–14.8) 13.4 (10.3–17.2) 12.1 (9.0–15.9) 6.0 (4.4–8.2) 7.7 (5.3–11.2) 11.9 (10.5–13.4)
One to less than 
three portions
48.3 (43.2–53.4) 52.9 (46.7–58.9) 52.4 (47.8–56.9) 45.5 (40.7–50.4) 44.9 (40.2–49.6) 51.2 (45.7–56.7) 49.2 (47.0–51.4)
Three to less than 
five portions
19.5 (15.8–23.7) 21.4 (16.7–26.9) 23.2 (19.8–27.1) 24.6 (21.3–28.4) 30.5 (25.8–35.5) 25.3 (20.8–30.3) 23.9 (22.2–25.6)
Five portions or more 13.8 (10.6–17.8) 14.8 (10.9–19.8) 11.0 (8.8–13.7) 17.8 (14.2–22.2) 18.6 (15.2–22.7) 15.8 (11.9–20.7) 15.1 (13.6–16.7)
Men
Less than one por-
tion
25.3 (21.1–30.0) 23.2 (18.6–28.5) 16.8 (13.5–20.7) 21.6 (17.4–26.3) 12.4 (9.6–15.9) 13.1 (9.9–17.3) 19.3 (17.7–21.0)
One to less than 
three portions
55.6 (51.0–60.1) 54.9 (48.5–61.1) 60.5 (55.7–65.1) 52.4 (47.5–57.3) 55.2 (49.9–60.3) 56.5 (51.0–61.7) 56.0 (53.7–58.3)
Three to less than 
five portions
14.1 (10.9–18.1) 16.3 (12.2–21.3) 16.8 (13.8–20.3) 19.3 (15.8–23.5) 20.8 (16.6–25.7) 20.8 (16.8–25.6) 17.7 (16.1–19.4)
Five portions or more 5.0 (3.1–8.0) 5.7 (3.4–9.4) 5.9 (4.1–8.5) 6.7 (4.8–9.3) 11.6 (8.5–15.7) 9.5 (7.0–12.8) 7.0 (6.1–8.1)




quently than men. This result is in line 
with previous studies, which indicate 
that women are eating more health-con-
sciously than men [19, 20]. The observa-
tion that fruit and vegetable intake in-
creases with age up to about 60–69 years, 
although energy requirements diminish 
with age, is interesting and may indicate 
a growing health consciousness with in-
creasing age. The rise in fruit and veg-
etable consumption in recent years ap-
pears to have taken place in the old-
er age groups in particular. Consump-
tion of fruit and vegetable juices, on the 
other hand, is highest in the younger age 
groups.
The consumption frequencies from 
DEGS1 were compared with the data 
from GNHIES98 on a relatively rough 
level. Owing to methodological differ-
ences, a more detailed comparison of the 
two consumption estimates is not possi-
ble. Questions on consumption frequen-
cy were integrated into the general health 
questionnaire in GNHIES98, where-
as a separate nutrition questionnaire 
was used in DEGS1. The reference peri-
od covered the“last 12 months” in GN-
HIES98 and the“last 4 weeks” in DEGS1. 
Portion amounts were not assessed in 
GNHIES98 [21]. In addition, there were 
small differences in the answer catego-
ries for the frequency questions between 
the two surveys, and some food groups 
were defined differently. This also applies 
to juices and vegetables. In GNHIES98, 
“leaf lettuce, raw vegetable salad, raw 
vegetables” and “fruit and vegetable juic-
es” were assessed with one question. In 
our opinion, the first grouping can rea-
sonably be compared with the question 
on raw vegetables from DEGS1. How-
ever, in DEGS1 separate questions were 
asked on the intake of fruit and vegeta-
ble juice. Owing to the lack of informa-
tion on portions in GNHIES98, the con-
sumption frequency of vegetable juice 
cannot simply be added to that of fruit 
juice because, for example, a combina-
tion of “several times a week” for each 
of these foods can mean that juices are 
consumed every day, but not necessarily 
so. The consumption frequency of vege-
table juices was very low in DEGS1 and 
is therefore neglectable for the compari-
son of these food groups. The questions 
on the consumption of cooked vegeta-
bles also differed: “cooked fresh or deep 
frozen vegetables” (one question) and 
“canned vegetables” were assessed with 
separate questions in GNHIES98, where-
as “cooked vegetables” without any fur-
ther differentiation and “legumes” were 
assessed separately in DEGS1. However, 
the figures for legumes in DEGS1 as well 
as canned vegetables in GNHIES98 were 
so low that this difference is of no conse-
quence. The information on fresh fruit, 
on the other hand, was assessed more or 
less similarly in both surveys.
Despite the above-mentioned meth-
odological differences, it was observed 
that the percentage of men and women 
who consume fruit several times a day 
has increased. This observation is con-
firmed by the increasing consumption 
figures for fruit derived from food bal-
ance sheets [22]. The increase between 
GNHIES98 and DEGS1 is only signif-
icant, however, in men and women in 
the age groups 60–69 and 70–79 years 
and in women aged 30–39 years. Per-
haps persons in these age groups in par-
ticular are susceptible to preventive 
measures. Another remarkable develop-
ment is the increase in the percentage of 
men and women who drink juice sever-
al times a day. On the contrary, there is 
a slight reduction in the percentage of 
men and women who consume raw veg-
Tab. 4 Proportion of persons (percentage and 95% confidence intervals) in categories of frequency of consumption of fresh fruit, (fruit) juices, 
raw and cooked vegetables in GNHIES98 (n=7,124) and DEGS1 (n=7,010), according to age group
Age group in 
years




GNHIES98 17.3 (14.1–21.1) 15.8 (12.9–19.3) 19.3 (16.2–22.8) 23.4 (19.6–27.6) 16.9 (12.8–22.1) 16.6 (12.1–22.2) 18.5 (16.7–20.3)
DEGS1 20.5 (15.8–26.2) 24.1 (19.5–29.5) 22.1 (18.6–26.0) 27.5 (24.1–31.2) 33.4 (28.7–38.4) 32.9 (27.4–38.9) 26.2 (24.2–28.3)
Men GNHIES98 7.9 (5.5–11.1) 8.3 (6.3–10.8) 11.7 (8.8–15.5) 11.1 (8.6–14.2) 9.0 (6.2–12.8) 9.8 (6.0–15.6) 9.8 (8.5–11.2)




GNHIES98 14.6 (11.6–18.4) 8.4 (6.6–10.7) 7.9 (6.0–10.4) 6.5 (4.8–8.6) 4.7 (3.2–7.0) 4.2 (2.3–7.4) 7.9 (7.0–9.0)
DEGS1 12.9 (10.3–16.1) 21.9 (17.0–27.8) 12.9 (10.2–16.2) 10.5 (8.1–13.6) 12.8 (9.7–16.7) 9.0 (6.4–12.6) 13.2 (11.7–14.9)
Men GNHIES98 6.8 (5.0–9.2) 5.4 (3.8–7.6) 4.2 (2.8–6.3) 4.2 (2.7–6.6) 3.7 (2.2–6.1) 2.8 (1.3–5.6) 4.6 (3.9–5.5)




GNHIES98 36.5 (32.8–40.4) 38.2 (33.6–43.0) 45.6 (41.3–50.1) 47.7 (42.9–52.6) 39.7 (34.0–45.8) 35.4 (28.6–42.9) 41.0 (38.7–43.4)
DEGS1 28.7 (24.3–33.4) 25.5 (20.7–30.9) 29.1 (25.0–33.6) 29.5 (25.5–33.8) 29.3 (24.7–34.3) 23.6 (19.5–28.4) 27.8 (25.8–30.0)
Men GNHIES98 25.6 (21.8–29.9) 25.4 (21.6–29.5) 28.1 (24.0–32.5) 32.7 (28.6–37.1) 35.2 (31.0–39.7) 28.8 (21.7–37.1) 29.1 (26.9–31.4)




GNHIES98 12.2 (9.3–15.8) 16.0 (12.9–19.6) 19.7 (16.3–23.7) 20.1 (16.7–24.0) 25.2 (20.6–30.4) 27.8 (21.6–35.0) 19.8 (17.8–21.9)
DEGS1 15.0 (11.5–19.4) 14.4 (10.6–19.3) 15.0 (11.8–19.1) 16.3 (13.2–19.9) 18.2 (14.5–22.6) 17.3 (13.2–22.4) 15.9 (14.3–17.7)
Men GNHIES98 12.1 (9.4–15.6) 13.0 (10.3–16.3) 11.6 (9.1–14.8) 13.6 (10.6–17.2) 18.6 (14.2–24.0) 16.8 (12.0–23.0) 13.9 (11.9–16.0)
DEGS1 7.2 (4.9–10.4) 7.4 (4.8–11.0) 6.6 (4.4–9.8) 6.1 (4.3–8.7) 8.8 (5.7–13.4) 8.6 (6.4–11.5) 7.3 (6.2–8.5)
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etables almost every day and the percent-
age of men who eat cooked vegetables ev-
ery day. An influence of the EHEC (en-
terohaemorrhagic Escherichia coli) crisis 
in 2011 [23] may be conceivable, but pre-
liminary analyses showed no substan-
tial reduction in consumption frequency 
during the corresponding months.
Other nationwide representative sur-
veys including fruit and vegetable con-
sumption have been conducted in recent 
years. In the “German Health Update 
2010 (GEDA 2010)”, which is part of the 
national health monitoring at the Rob-
ert Koch Institute, approximately 22,000 
persons were interviewed by telephone 
[24]. The survey period (September 2009 
to July 2010) lies within the DEGS1 sur-
vey period. The percentage of persons 
who consumed five portions of fruit 
and vegetables per day was slightly low-
er in GEDA 2010 than in DEGS1 (women 
12% vs. 15%, men 5% vs. 7%). The differ-
ence is probably attributable to the com-
munication approach and the interview 
method. A slightly more detailed assess-
ment of foods was possible with the self-
administered questionnaire in DEGS1, 
whereas the assessment by telephone in 
GEDA 2010 consisted merely of three 
simple questions on fruit and vegetable 
intake. An increase in the consumed por-
tions of fruit and vegetables per day with 
advancing age was observed in both sur-
veys, however. While the differences in 
prevalence between age groups among 
women were small, the difference among 
men was particularly pronounced from 
the age of 60 years (DEGS1: 60–69 years 
12%, 70–79 years 10%; GEDA 2010: 60–
69 years 5%, 70–79 years 4%).
In the NVS II, representative con-
sumption data, including fruit, vegeta-
bles and juices, were collected through-
out Germany from 2005 to 2006 [7]. 
However, there are also restrictions in 
comparability between the NVS II and 
DEGS1, since the NVS II used more 
quantitative assessment instruments and 
therefore the results could be presented 
as gram amounts. Despite this, increased 
fruit consumption with advancing age 
was also observed in the NVS II, with the 
highest intake amounts being observed 
among 65- to 80-year-old men and 51- 
to 64-year-old women [7]. The NVS II 
also recorded a higher consumption of 
fruit and vegetables in individuals with 
a higher socioeconomic status. Where-
as almost no difference was observed in 
the number of vegetable portions per day 
between age groups in DEGS1, the con-
sumed amounts of vegetables increased 
with advancing age in the NVS II. This 
is probably attributable to the more de-
tailed assessment of several kinds of veg-
etables.
Within all surveys used to evaluate 
fruit and vegetable consumption, there 
are methodological differences in the 
assessment instruments, the sampling 
procedures and the communication ap-
proaches (telephone, self-administered 
or face-to-face interviews). This compli-
cates the comparison and interpretation 
of the results. In addition, there are dif-
ferences in the reference periods, which 
have probably strained the memory skills 
of the participants to different degrees, 
and seasonal fluctuations were also ac-
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